Effect of high sugar concentration on nitrogenase activity of Acetobacter diazotrophicus.
Acetobacter diazotrophicus is a nitrogen-fixing bacterium that growth inside sugar cane plant tissue where the sucrose concentration is approximately 10%. The influence of high sugar content on nitrogenase was measured in the presence of oxygen and of nitrogen added in the form of ammonium and amino acids. In all parameters analyzed, 10% sucrose protected nitrogenase against inhibition by oxygen, ammonium, some amino acids, and also to some extent by salt stress. The oxygen concentration at which inhibition occurred increased from 2 kPa in 1% glucose or gluconic acid, to 4 kPa (0.4 atm) in 10% sucrose. Nitrogenase activity was partially inhibited by increased ammonium levels (2.0, 5.0, and 10.0 mM) in the presence of 1% sucrose, but the cells maintained their nitrogenase activity at 10% sucrose. This could be explained by the slow ammonium assimilation by the cells in the presence of high sucrose concentrations, i.e., independent of its concentration between 2 and 10 mM, the assimilation of ammonium was reduced to one-third in cells grown with 10% sucrose. Some amino acids were also tested in the presence of 1 and 10% sucrose. Cells grown in 1% sucrose had their nitrogenase activity reduced by 50-98% in the presence of glutamic acid, glutamine, alanine, asparagine, or threonine, whereas with 10% sucrose, nitrogenase activity was increased by glutamic acid and was reduced by only 61-73% by the other amino acids. The effect of NaCl concentrations (0.0, 0.25, 0.5, 0.75, or 1.0%) was also studied at the two concentrations of sucrose. Nitrogenase activity and growth of A. diazotrophicus, which was visualized by the pellicle formation in semi-solid medium, showed sensitivity even to low NaCl concentrations, which was somewhat relieved at the higher sucrose level. These observations indicate different osmotolerance mechanisms for sucrose and salt.